INTRODUCTION *
International and local researchers have all found that there is a significant negative share price response to the announcement of a rights issue (White and Lusztig, 1980; Asquith and Mullins, 1986; Mikkelson and Partch, 1986; Smith, 1986; Dierkens, 1991; Pilotte, 1992; Youds, Firer and Ward, 1993; Bayless, 1994; Sant and Ferris 1994; Bohren, Eckbo and Michalsen, 1997; Bhana, 1998 and Horne, 1999) .
This study investigates a number of economic factors to determine whether individually or collectively they affect the share price response to a rights issue announcement on the JSE. It adds to the existing body of literature on new equity issue announcements and it will assist issuing firms and investors in obtaining a better understanding of what influences the valuation of shares when undertaking new equity issuances.
LITERATURE REVIEW
A number of studies have focused on explaining the negative share price response to rights issue announcements. The majority of the findings in this area have produced information models (Myers and Majluf, 1984; Miller and Rock, 1985 and Asquith and Mullins, 1986) and management theories (Jensen and Meckling, 1976; Downes and Heinkel, 1982 and Korwar, 1985) .
More recently, researchers focused on finding explanations for the variances within the negative share price responses. They focused on firm-specific factors, which included the application of funds, capital structure, issue size, information asymmetry, growth opportunities and managerial ownership (McConnell and Mascarella, 1985; Masulis and Korwar, 1986; Asquith and Mullins, 1986; Mikkelson and Partch, 1986; Youds, Firer and Ward, 1993; Bhana, 1998 and Levy, 2001 ).
Economic factors have been found to explain some of the variance and have been linked to other issues surrounding rights issue announcements (Myers and Majluf, 1984; Asquith and Mullins, 1986; Chen, Roll and Ross, 1986; Hansen and Crutchely, 1990; Korajczyk, Lucas and McDonald, 1991; Lee, 1992; Bayless and Chaplinsky, 1993; Choe, Masulis and Nanda, 1993; Balduzzi, 1995; Gjerde and Saettem, 1999; van Rensberg, 1999 and Levy, 2001 Madura and Akhigbe (1995) , in their study of the effect of economic factors on the valuation effects of convertible debt offerings, found a significant relationship between the share price response and nominal interest rates; the relative stock price level of the issuing firm, and economic growth.
Although several researchers have identified significant relationships between interest rate changes and share returns, volatility and cash flow (Nofsinger, 2001; Henn and Smit, 1997; Harvey and Huang, 1991; Lobo, 2000; Chen, Roll, and Ross, 1986; Balduzzi, 1995; Van Rensberg, 1999; Lee, 1992; Gjerde and Saettem, 1999 and Madura and Akhigbe, 1995) , Choe et al. (1993) found that neither long-term nor short-term interest rates had any significant power to explain the share price reaction to the announcement of an equity issuance.
Theoretical models derived from the asymmetric information models of Myers and Majluf (1984) , Lucas and McDonald (1990) , Korajczyk et al. (1991) , and Choe et al. (1993) explain that periods of high economic growth are also periods of low asymmetric information, which accounts for the clustering of equity issues in periods of strong economic growth. Periods of low asymmetric information are associated with lower adverse selection costs, as investment opportunities are more promising and there is less uncertainty about the assets in place.
In South Africa, Horne (1999) found that a three-month moving average of the five-day average cumulative residual returns subsequent to a rights issue announcement could be plotted against time to reveal hot, cold and normal periods in the market. He suggested that there could be external determinants for the above periods. Bayless and Chapinsky (1996) focused on finding periods in which equity could be raised at favourable terms, using the aggregate volume of equity issues as their main focal point. Their findings seemed to suggest that macroeconomic conditions are unrelated to share price responses, but they qualify their findings by stating, "However, it should be stressed that these results do not imply that macroeconomic factors are unimportant influences on investor's expectations of the motivation to issue. Indeed the significant differences in economic conditions in hot and cold markets amply demonstrate the need to control for the influence of market and macroeconomic conditions on the announcement date prediction errors." (Bayless and Chapinsky, 1996:265) . Taggart (1977) , Marsh (1982) , Bayless and Chaplinsky (1993) , Asquith and Mullins (1986) , Hansen and Crutchley (1990) , and Korajczyk et al. (1991) all reported that equity issues tend to follow strong equity market GA Pascoe, MJD Ward* and DJ MacKenzie performance and that the decision to issue equity was positively related to the performance of the stock price of the firm relative to the market. Choe et al. (1993) showed that announcement-day price reactions of common stock offerings are less negative for equity issues announced during business cycle expansions. Bayless and Chaplinsky (1996) found a positive coefficient for their variable that captured the change in the Index of Leading Indicators. This showed that the share price response to equity issues was less negative in periods when business conditions were stronger.
The literature clearly demonstrates strong associations between macroeconomic factors and market responses in terms of returns, volatility, cash-flow and trading volume.
Research also supports an association between the business cycle and the frequency of rights issue announcements. This study further examines the impact of economic factors on share prices upon the announcement of a rights issue.
HYPOTHESES
The first hypothesis seeks to confirm the negative share price response to rights issues in the fourteen-year period of data being analysed.
The second hypothesis states that economic factors both individually and collectively influence the impact that rights issue announcements have on share prices.
The following model is used to test the above hypothesis. 
METHODOLOGY
The methodology used in this study was based on the event study methodology as described by Bowman (1983) and as used by Madura and Akhigbe (1995) and Bhana (1998) .
The abnormal share price reactions are used in the second part of the analysis, which consists of a multiple regression model. The dependent variables in the multiple regression model are the cumulative abnormal returns and the independent variables are the economic factors identified in the literature review. A 5% significance level is used.
The research population consists of all rights issue announcements by companies listed on the JSE. The sample used for this study is all those rights issues made by companies during the period 1 January 1989 to 31 December 2002 (see Figure 1 ).
For an observation to be accepted in the sample data, it had to meet the criteria listed below. (A detailed list of exclusions is available on request from the authors).
a) The sample was restricted to ordinary shares. b) Only rights issues that were for shares in the issuing company were included.
c) The sample was restricted to those companies that have Rand-denominated share prices.
d) McWilliams and Siegel (1997) suggest that the following list of events would be classified as confounding events: announcements of an impending merger; signing of a major government contract; announcement of a new product; and the filing of a large damage suit. Simultaneous announcement of interim or annual financial results were also found to be confounding events and these observations were excluded.
e) Rights issue announcements that were anticipated prior to their initial announcement in the press, or on SENS were excluded from the sample.
f) Announcements that have less than 30 daily returns (share price movements) in their estimation period and in the 20 days surrounding the announcement were excluded from the sample. g) Announcements that had no trading days during the event window were excluded from the sample because the share price reaction to the announcement cannot be measured. The daily share and index closing prices were obtained from I-Net Bridge (Pty) Ltd and from BFA McGregors. Alternative data sources were required so that data integrity checks could be conducted.
The following independent variables were obtained from the South African Reserve Bank, I-Net Bridge (Pty) Ltd. or the Bureau for Economic Research:
• term lending base rate for the interest rate proxy (monthly data);
• closing prices for the All-Share index for the stock market performance proxy (daily data);
• lagging index of economic indicators for the economic growth proxy (monthly data);
• business cycle turning point for the business cycle (varied period data);
• business confidence index for the business confidence index proxy (quarterly data).
To improve the reliability of the study, a random sample was taken from each of the specified data that was collected. The items selected were traced to the original source where the amounts, figures, or information were confirmed. These items were then located in another database or relevant source to ensure that the same conclusions were reached. All discrepancies were investigated and errors were rectified. Dramatic share price movements for the entire sample were also investigated to ensure that they were not because of errors or confounding events.
Secondly, a random sample was taken directly from the source, or sources of each of the specified data. The items selected were traced to the collected data where the amounts, figures, or information were confirmed. All discrepancies were investigated and errors were rectified. Bowman (1983) notes that the most popular model for calculating abnormal returns in event studies is the market model. The market model is also advocated by McWilliams and Seigel (1997) and McWilliams and McWilliams (2000) , and is used by other South African researchers, namely : Youds, Firer and Ward (1993) , Bhana (1998), and Horne (1999) , and internationally by Mikkelson and Partch (1986) , Asquith and Mullins (1986) and Pilotte (1992) . However, the simple CAPM pricing models have increasingly been criticised because of their inability to explain a cross-section of expected returns. French (1992 and and Daniel and Titman (1997) suggest that characteristics, including company size, book-to-market ratio, earnings-to-price ratio and leverage, provide better share price return explanations than traditional risk models. Although their research has focused on the United Sates stock market, similar yet mixed results have been found on the JSE (Mutooni, 2001 and Van Rensberg, 2001 ). Bowman (1983) found that the mean adjusted returns method was very robust and performed as well or better than other risk controlled portfolio methods in many conditions. Based on the findings of Mordant (2002) and Bowman (1983) it was felt that the results of this study would not be compromised by using the market model to estimate abnormal returns. The event window was kept as short as possible to limit the possible effects, if any, that the above-mentioned factors might cause.
DATA ANALYSIS
The rate of return on the share price of firm i on day t using the market model is expressed as:
where i = selected firm from rights issue sample data, t = the day measured relative to the event date, R i t = the rate of return on firm i for day t, R m t = the market return on the market portfolio represented by the JSE All-Share index for day t, β i = beta, the systematic risk of firm i relative to the market. A constant for stock i, α i = alpha, the intercept of the linear relationship between the returns of firm i relative to the return of the market. A constant for firm i, ε i t = the error term (residual) where ∑(ε i t ) = 0.
The parameters a i and b i are the estimates of α i and β i respectively. These market model parameters were estimated using ordinary least square regression over the estimation period that begins 250 trading days before the announcement and ends six trading days before the announcement (Brown and Warner, 1985) .
Once a i and b i have been estimated, Equation 2 is manipulated to calculate the residuals as follows:
In Equation 2 it was noted that the expected residuals would be zero; therefore in Equation 3 if ε it has a nonzero value then the residual is termed the abnormal return.
The following equation from McWilliams and McWilliams (2000:3) was then used to calculate the cumulative abnormal return (CAR) over the event window for each rights issue. The average cumulated abnormal return (ACAR) over the event window for all rights issues in the sample is then calculated as follows: Before commencing with statistical testing, a number of issues were considered to ensure that the tests used are effective and valid. These included non-normality in the daily return data and non-synchronous trading.
To account for serial correlation of daily event-period abnormal returns for the same firm McWilliams and McWilliams (2000) recommended that the cumulative abnormal return for each rights issue is standardised. This is required before the Z-statistic can be calculated. (2000) further note that this assumes that the CAR i are independent. This is a reasonable assumption in studies where the event is firm specific as opposed to being a common event date. The Z-statistic then has an approximately standard normal distribution.
McWilliams and McWilliams
Equation 6 (presented below) is used to compute the significance of the abnormal returns on each day in the event window, and on the 10 days surrounding the event window. This is done to establish an appropriate event window.
It also helps to identify any possible announcement leakages that may have occurred.
The standard deviation of the AR it is: The abnormal return for each firm can then be standardised according to:
The Z-statistic is calculated as follows:
McWilliams and McWilliams (2000) found that firmspecific daily abnormal returns tend to follow a skewed distribution. However, they found that the normal distribution was still a good fit for the aggregated Zstatistics used for hypothesis testing.
The daily abnormal returns were tested to establish if they were normally distributed. It was found that they were not normally distributed.
Nonparametric testing was therefore performed as well as the parametric tests. The Wilcoxon signed rank test was used as suggested by McWilliams and Siegel (1997) . This test considers both the sign and magnitude of the abnormal return. McWilliams and Siegel (1997) also recommend the binomial Z statistic. This tests whether the proportion of positive to negative returns exceeds the number expected from the market model.
Outliers were excluded from the sample where it could be established that they were the result of a confounding event (McWilliams and Siegel, 1997).
Regression analysis was used to determine whether economic factors are significantly related to the impact of rights issue announcements on share prices. The dependent variable is the average cumulative abnormal returns (ACAR i ) as calculated in Equation 4. The independent variables are the five economic factors identified in the literature review. The independent variables were standardised across the sample.
Regression analysis has a number of assumptions that need to be met before the correctness of the results can be verified:
• Each independent variable (X-axis) in the model was plotted against the dependent variable (Y-axis). These scatter plots were inspected visually to establish that they were linear.
• Tests revealed that heteroscedasticity was present in this study. Since the problem was not acute, no steps to transform the variables were taken.
• Stepwise regression was used to determine which independent variables should be used in the model. A number of different proxies were tested for each economic factor, but only those with the greatest explanatory power were retained for inclusion into the final model.
• The F-test and the t-test were used to test the regression model for statistical significance.
RESULTS
The sample was tested for daily abnormal returns, covering the period 10 days prior to the announcement to 10 days post the announcement date. The results are presented in Figure 2 and Table 1 . It can be seen in Figure 2 that there is a period of persistent negative daily abnormal returns. Based on these findings, the event window was determined as the announcement day plus the four following days. Table 1 shows that for the Market Model, the day of the announcement and the day after were both statistically significant in terms of negative abnormal return at the 5% significance level using a one-tailed t-test. The average abnormal returns calculated using the Market Adjusted Returns Model in Table 1 show that only the day of the announcement is statistically significant at the 5% level. The announcement day abnormal return is -3,0% and -2,8% for the Market Model and the Market Adjusted Returns Model respectively. 1,23 Average Abnormal returns over the 21 day event window are shown for each of the two benchmark models. The results are very similar, with a significant negative abnormal return of around 3% on the announcement, Day 0. Table 2 shows the results of the event study over the five-day event window. There is a cumulative abnormal return of -4,5% and -3,8% for the Market Model and the Market Adjusted Returns Model respectively. The cumulative abnormal returns failed normality tests. Leptokurtosis is present in the cumulative abnormal returns, but not abnormal skewness. Parametric and nonparametric tests were therefore conducted. As shown in Table 2 all three tests conducted for statistical significance for both estimation methods show that the cumulative abnormal returns are significant at the 5% level.
The results from the Market Model and the Market Adjusted Model were examined using a two-tailed paired t-test. It was shown that there was no mean difference in the ACARs at the 5% significance level. Therefore, only the ACARs of one model, namely the Market Adjusted Returns Model, were used for the rest of the study. Figure 3 shows the cumulative abnormal returns for the Market Adjusted Returns Model plotted against time. A linear downwards sloping trend line was added to this graph. A quarterly, three-year moving average was also added to this graph. This moving average line has a visible downward trend. This result indicates that the negative market reaction to rights issue announcements has increased over time. Based on this observation, time was included as an independent variable in the multiple regression model.
A correlation matrix revealed that none of the pairs of independent variables in the regression analysis displayed a correlation coefficient in excess of 0,7 or -0,7. Table 3 shows the results of the stepwise multiple regression analysis using the ACARs calculated from the Market Adjusted Returns Model and all the standardised economic factors identified in the literature review, as well as 'time'. Parametric tests Z statistic -3,92*** -3,20***
Non-parametric tests
Binomial Z statistic 5,08*** 4,12*** Wilcoxon Signed-Rank -5,04*** -4,37*** *** Significant at the 1% level The average cumulative abnormal returns for the five days following the announcement are shown to be significantly different from zero at a negative figure of approximately -4%. Table 3 shows that the overall model is significant at the 5% significance level, and explains 18% of the variation in the cumulative abnormal returns. Economic growth and interest rate level both have positive coefficients and are statistically significant at the 5% significance level. The coefficient for stock market performance is negative and statistically significant at the 5% level. Time and the business cycle proxy both have negative coefficients that are not significant. The business confidence index proxy is positive and is not significant.
The residuals of the multiple regression analysis were found to be heteroscedastic and non-normal. To test for stability and stationarity the samples was randomly split into two, re-analysed and compared with the full sample.
A t-test revealed that the samples were likely to have been drawn from the same population. Table 3 also shows that the coefficients for the independent variables in the split samples all fall within the coefficient ranges from the full sample. The coefficients of the independent variables all have the same signs as the full sample. Sample A model is significant at the 5% significance level. F-ratio 4,944*** 3,121** 2,2189* Note: t-statistics are in parenthesis *** Significant at the 1% level ** Significant at the 5% level * Significant at the 10% level Multiple regression results for the model to predict average cumulative abnormal returns using the independent variables: interest rates, stock market performance, economic growth, the business cycle and business confidence. Economic growth and interest rates showed a positive association whilst stock market performance was negative. A (randomly) split sample was used to test for stability and stationarity.
INTERPRETATION OF RESULTS
The results of the study show that rights issue announcements do have a statistically significant negative impact on the share price of JSE listed companies. The share price drops approximately 2,8% on the day of the announcement. Over the five-day event window, the share price on average drops a total of 3,8% following a rights issue announcement. This is consistent with the findings of international and local research (White and Lusztig, 1980; Asquith and Mullins, 1986; Mikkelson and Partch, 1986; Smith, 1986; Dierkens, 1991; Pilotte, 1992; Youds, Firer and Ward, 1993; Bayless, 1994; Sant and Ferris 1994; Bohren et al., 1997; Bhana, 1998 and Horne, 1999) .
The results of this study are consistent with other studies in terms of both magnitude and direction of the share price response. Therefore the null hypothesis of Hypothesis One is rejected and the alternative hypothesis, that the share price response to a rights issue announcement is significantly negative, is accepted.
Economic factors were found to influence the impact that rights issue announcements have on share price returns.
The coefficient of interest rate levels is positive and statistically significant. This shows that when interest rate levels are high the share price response to an announcement of a rights issue is less negative. This result did not accord with the a priori expectation of a negative co-efficient, which might normally be associated with a hot period. The result could reflect that firms are being rewarded for choosing to raise equity and not debt in high interest periods.
In their research Madura and Akhigbe (1995) found that the share price response to convertible debt offerings was negative and significantly related to interest rates. They suggested that firms which did not lock themselves into debt at high interest rates were minimising their cost of capital, and would be rewarded for doing so by the market. However, further analysis of this is required.
The coefficient of stock market performance was found to be negative and statistically significant. This finding shows that the greater the increase in the stock market index prior to a rights issue announcement the greater the decline in the share price on the announcement. This is contrary to the expected direction of the relationship, which was based on the findings of Choe et al. (1993) , Asquith and Mullins (1986) and Myers and Majluf (1984) . However, this finding is consistent with that of Masulis and Korwar (1986) .
The coefficient of economic growth is positive and statistically significant. This shows that when economic growth is high the share price response to a rights issue announcement will be less negative. This finding was as expected and consistent with those of Bayless and Chaplinsky (1996) and Choe et al. (1993) . This finding also supports the theory that low asymmetric information results in lower negative share price responses to equity announcements (D'Mello and Ferris, 2000; Dierkens, 1991 and Korajczyk et al., 1991) . Asymmetric information has been shown by Choe et al. (1993) to be lower in periods of high economic growth. This is consistent with theoretical models of Myers and Majluf (1984) and Lucas and McDonald (1990) .
The coefficient of the business cycle was found to be negative and statistically insignificant. Although this is contrary to the literature, it is not unexpected, as business cycles are a broad measure that cover many months with varying economic growth. The more sensitive measure of economic growth (ECON) was tested separately as discussed above, and found to be statistically significant.
The coefficient of business confidence index was found to be positive and statistically insignificant. The direction is as expected, and as it is not significant it supports the findings of Collins (2001) that markets are informationally efficient in terms of the economic fundamentals of the business confidence index, and that stock market performance is a predictor of the business confidence index. This suggests that the business confidence index does not convey any new information to the market that would be considered separately when there is a rights issue announcement.
The coefficient of time is negative and statistically insignificant. This shows that although the share price reaction to rights issue announcements appears to have become increasingly negative over time, there is no statistical support for this observation.
CONCLUSIONS
This research investigated the relationship between economic factors and the share price response to rights issue announcements. Understanding the influence that economic factors could have impacts on the ability of a firm to raise equity effectively and efficiently.
The negative share price reaction associated with new equity issues was confirmed by using the event study methodology. It was found that there is a statistically significant share price reaction of -3,8% on average over the sample for the event window.
The results from the event study were then used in the second part of the study. A multiple regression analysis showed that economic factors do influence the share price response to rights issue announcements. In particular, interest rate levels, economic growth and stock market performance significantly affect this relationship.
Two issues were identified during the course of this study that could be researched in the future. First firmspecific factors could be included in a regression model in order to find a more definitive model for explaining the share price response to rights issue announcements, and secondly the economic proxies used could be refined and optimised.
